Each soil sample was shaken with sterile distilled water, and the grosser particles allowed to settle. Approximately 0.5 ml of a heavy suspension was then transferred to each of three prepared flasks-(1) and (2) containing the bacterial culture medium described above, and (3) containing the mould culture medium. Flasks (1) and (3) were then incubated aerobically at 250, and (2) under anaerobic conditions at the same temperature. After 7 days, transfers were made from these flasks to a duplicate set, and these also incubated. This process was repeated twice at 7-day intervals. A loopful of the contents of the final flask in each case was then streaked on a solid medium: sub-cultures (1) and (2) on nutrient agar, incubated aerobically and anaerobically respectively; (1) again on casein agar, for actinomycetes; and (3) on Czapek-Dox agar. Organisms which developed were isolated and tested for their ability to grow on the appropriate mineral-salt-cholesterol medium, the criteria for such growth being production of turbidity, change of pH of the medium, and actual cholesterol decomposition determined as described below. Description of organisms isolated A great number of microorganisms, both bacteria and fungi, were isolated which were able to grow in mixed culture, but a large proportion of these failed to survive repeated transfer in pure culture. No anaerobic bacteria and no actinomycetes were found capable of utilising cholesterol. Amongst the mould fungi many distinct species, chiefly of Penicillium and Aspergillus, formed an occasional thin mycelium with partially submerged hyphae, but in no case could the decomposition of cholesterol be detected.
The predominant bacteria appearing on the plates were white, opaque, raised colonies of gram-positive rods, breaking up in older cultures into purely coccoid forms. These bacteria grew readily in pure culture on mineral-salt cholesterol, and produced an acid reaction in the medium after 4 to 5 days. Associated with them, and only occasionally appearing in their absence, were thin, translucent colonies of gram-negative bacteria, often showing a green fluorescence. Many of these organisms survived repeated sub-culture, but showed no indication of ability to utilize cholesterol. It was originally considered that they might be deriving their energy from some impurity in the sterol, but by the use of cholesterol carefully purified via the dibromide this view was rendered untenable. In some instances the organisms have been shown to be facultative autotrophs, but in general it is likely that they are secondary invaders, utilizing as carbon source some breakdown product of the parent sterol.
In order to determine whether this selective method of isolation was giving an inaccurate picture of the conditions prevailing in nature, certain soils were treated experimentally with cholesterol, and, after an interval of several weeks, platings were made from aqueous suspensions of the soils. The typical colonies of these organisms again appeared in high percentage on the plates.
It thus appears that cholesterol degradation in soils is initiated by a single group of gram-positive bacteria, the individual members of which are closely similar in morphological and cultural characters. The classification of these organisms is discussed below. Distribution of cholesterol-decomposing organisms in soils It has previously been found, in a survey of soil sterols (Turfitt, 1943) , that sterol accumulation occurs under conditions of high acidity, waterlogging and lack of aeration, and where these conditions have been counteracted, as in arable soils, sterol turn-over is relatively rapid. By collecting the soil samples from the same general localities as those used in that survey, it was hoped to establish a relation between sterol turn-over and the relative abundance of cholesteroldecomposing organisms for the various types of soil. The distribution of these organisms throughout the soils examined is summarised in table 2. The accumulation of sterols in certain soil types is thus due to the inability of the cholesteroldecomposing bacteria to flourish under the adverse environmental conditions prevailing in these soils.
Classification of the cholesterol-decomposing bacteria The general features of the cholesterol-decomposing organisms are essentially those of Mycobacterium as described by Gray and Thornton (1928) . In recent taxonomic studies of the Order Actinomycetales (Jensen, 1931; Bergey, 1939) Jensen. None of these strains, with the exception of the Proactinomyces species and Mycobacterium lacticola proved capable of utilising cholesterol as a source of energy, although growth of several organisms, notably P. aeruginosa, P. vulgaris, A. aerogenes, A. faecalis, persisted through several subcultures. The property of decomposing cholesterol with the formation of an acid reaction in the basal salt medium already described thus seems to be a characteristic of the genus Proactinomyces, and it may well prove a useful additional diagnostic feature. M. lacticola presents an apparent anomaly, but the author is inclined to the view that the organism represents, in effect, a transitional stage even nearer to Mycobacterium than that of P. aquosus and P. restrictus described above. Extent of cholesterol decomposition by Proactinomyces species A strictly accurate comparison of the cholesterol-decomposing powers of the organisms is impracticable owing to the insoluble nature of the sterol, and the consequent difficulty of presenting an identical surface area to attack in each case. The method described, however, gives an indication of the comparative activities of the various organisms which is sufficient for the present purpose.
For each strain, 100 ml mineral salt solution together with 0.05 g cholesterol and 0.5 g CaCO3 in a 500 ml conical flask was sterilised by steaming, and inoculated from a 24-hour agar slope culture of the appropriate organism. The flasks were incubated at 250 for 2 months. After this time each flask was extracted thoroughly with light petroleum (40°-50°), and the extracts in each case made up to 100 ml. with light petroleum. 1.0 ml of the extract was treated, in a 15 ml graduated centrifuge tube, with 4.0 ml of a 0.2 per cent solution of digitonin in 95 per cent alcohol, and the mixture evaporated to dryness. The solid residue was extracted three times with boiling light petroleum, and then dissolved in 1 ml pyridine. 12 ml ether were added and the mixture stirred with a glass rod.
Digitonin separated and was centrifuged off. The supernatant liquid was decanted and evaporated to dryness, the residual solid being taken up in 5.0 ml chloroform and transferred to a 10-ml stoppered measuring cylinder. 0.5 mg cholesterol dissolved in chloroform was measured into a second cylinder, and 1.0 ml acetic anhydride and 0.1 ml conc. H2SO4 added to each. The solutions were thoroughly mixed and allowed to stand at 250 for 15 minutes. The green colours which had developed werethen compared in a colorimeter. In table 3 the results are expressed as percentage decomposition for each individual organism.
The cholesterol-decomposing power seems to be but little affected by repeated subculture. A number of strains of P. erythropolis has been cultured over a period of six years on nutrient agar and on synthetic media with little or no decrease in this property. There have, however, been occasional instances of quite vigorous sterol decomposers becoming completely inactive in this respect for no apparent reason. In such cases all attempts to induce reactivation have been unsuccessful. 2. Two new species of Proactinomyces are described, P. aquosus and P. restrictus.
3. A survey of the distribution of Proactinomyces species in soils indicated their relative abundance in fertile areas. Under conditions of water-logging, extreme acidity, and lack of aeration, they were present only infrequently.
4. In the presence of CaCO3 to prevent acid accumulation, the average decomposition of cholesterol in mineral salt solution by Proactinomyces species during two months incubation at 250 was approximately 30 per cent.
The author wishes to express his thanks to those colleagues who have assisted in collecting the soil samples.
